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FUHHS GDPDJH LQ IHUULWLF SRZHU SODQW VWHHO 7KH WHVWHG PDWHULDO ZDV &U0R9 IHUULWLF VWHHO ZKLFK LV
FRPPRQO\ XVHG DV SLSHOLQH EDVH PDWHULDO RI VWHDP JHQHUDWRUV LQ SRZHU SODQWV ,W LV FRPPRQO\ DFFHSWHG WKDW D
FRPELQHG IRUPRI IDWLJXH DQG WKH FUHHS SURFHVVHV FDXVH WKH GHWHULRUDWLRQ RI WKLV VWUXFWXUDO SDUWV GXH WR ORQJ WLPH
HOHYDWHG WHPSHUDWXUH VHUYLFH 1RZDGD\V WKHUH LV LQFUHDVLQJ QHHG IRU UHPDLQLQJ OLIHWLPH HVWLPDWLRQ RI WKHVH
HQJLQHHULQJ VWUXFWXUHV ,Q WKLV SDSHU WKH YDULDWLRQ RIPDJQHWL]DWLRQ FXUYHV RI&U0R9 IHUULWLF VWHHO GXH WR FUHHS
PHDVXUHG DQG WKH UHODWLRQ EHWZHHQ FUHHS GDPDJH DQG WKH PDJQHWLF SURSHUW\ FKDQJHV LV GLVFXVVHG $ QHZ GDWD











WKHLU OLIHWLPH KDV DQ LPSRUWDQW UROH IRU ORQJWHUP RSHUDWLRQ DW KLJK WHPSHUDWXUHV >@ 7KH FODVVLFDO
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FDYLW\IRUPDWLRQDORQJJUDLQERXQGDULHVDQGWKHDSSHDUDQFHRIPLFURFUDFNVGXHWRFUHHS$PRQJRWKHUV
GLIIHUHQW PDJQHWLF QRQGHVWUXFWLYH WHVWLQJ PHWKRGV ZHUH GHYHORSHG IRU GHWHFWLQJ WKH PLFURVWUXFWXUDO
FKDQJHVRIVWUXFWXUDOVWHHOV>@2QHRIWKHPRVWFRPPRQO\XVHGVWUXFWXUHVHQVLWLYHPDJQHWLFSURSHUW\LV




,Q WKLV ZRUN D QRYHO GDWD HYDOXDWLRQ WHFKQLTXH LV LQWURGXFHG WR REWDLQ D QHZ VWUXFWXUH VHQVLWLYH
PDJQHWLF GHVFULSWRU Ĭ )RU WKH GHWHUPLQDWLRQ RI WKLV QHZ PDJQHWLF GHVFULSWRU LW LV QRW QHFHVVDU\ WR
VDWXUDWHPDJQHWLFDOO\WKHVDPSOH,WFDQEHGHWHUPLQHGIURPWKHLQLWLDOSDUWRIWKHQRUPDOPDJQHWL]DWLRQ
FXUYH 7KH FDOFXODWLRQ SURFHGXUH RI WKH Ĭ SDUDPHWHU LV EDVHG RQ WKH PXOWLSKDVH K\SHUEROLF PRGHO RI
PDJQHWL]DWLRQ 0+0 >@ ,W LV NQRZQ WKDW WKH WKHUPRG\QDPLFDOO\ HTXLOLEULXP VWDWH RI D PDJQHWLF












DUH VFDOLQJ SDUDPHWHUV$L DUH WKH DPSOLWXGHV RIPDJQHWL]DWLRQ FRPSRQHQWV $    ĮL LV WKH VKLIWLQJ
IDFWRUZKLFKLVDVVRFLDWHGZLWKWKHFRHUFLYLW\
,QWKLVDSSURDFKWKHPRGHOZDVDSSOLHGIRU1 WKHUHIRUHWZRK\SHUEROLFFRPSRQHQWVZHUHVXSSRVHG
7KH DSSOLHG IRUP RI WKH K\SHUEROLF PRGHO KDV ILYH ILWWLQJ SDUDPHWHUV 7KH FDOFXODWHG QRUPDO
PDJQHWL]DWLRQFXUYHZDVILWWHG WR WKHPHDVXUHGQRUPDOPDJQHWL]DWLRQFXUYHV)RUFKDUDFWHUL]LQJWKH













$ VKHHW PHWDO WHVWHU W\SH VHWWLQJZDV DSSOLHG IRUPHDVXULQJ WKHPDJQHWL]DWLRQ FXUYHV )LJ  WKDW
FRQWDLQVWZRUREXVW8VKDSHGIOX[FORVLQJ\RNHVPDGHIURPODPLQDWHG)H6LLURQFRUH7KHFURVVVHFWLRQ
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7KHH[FLWDWLRQPDJQHWLF ILHOGZDV LQFUHDVHGIURP]HUR WR LWVPD[LPDOYDOXH LQHTXLGLVWDQWVWHSV
OHDYLQJ VHFRQGVGHOD\EHWZHHQ WKH LQFUHDVHRI WKH H[FLWDWLRQ DQG WKHGDWD DFTXLVLWLRQ IRUK\VWHUHVLV
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VDWXUDWLRQ 7KH ZLGWK RI K\VWHUHVLV ORRS GHFUHDVHV FRQWLQXRXVO\ GXH WR FUHHS SURFHVV 7KHUHIRUH
FRQWLQXRXVPDJQHWLFVRIWHQLQJZDVGHWHFWHGGXULQJWKHFUHHSSURFHVV
7KHH[SHULPHQWDOQRUPDOFXUYHVZHUHJHQHUDWHGDVWKHORFLRIWKHFURVVRYHUSRLQWVRIWKHXSJRLQJDQG




H[SHULPHQWV OHVV WKDQ$FPH[FLWDWLRQ ILHOGZDVDSSOLHG WKHUHIRUHRQO\ WKH LQLWLDOSDUWRI WKHQRUPDO
PDJQHWL]DWLRQFXUYHZDVPHDVXUHG
7KHILWWLQJSDUDPHWHUVRIWKHK\SHUEROLFPRGHOZHUHGHWHUPLQHGE\DSSO\LQJWKH/HYHQEHUJ0DUTXDUGW
LWHUDWLRQPHWKRG ,Q DOO FDVHV WKH ILWWHG QRUPDOPDJQHWL]DWLRQ FXUYHV DUH SUDFWLFDOO\ SHUIHFWO\ ILW WR WKH
H[SHULPHQWDOSRLQWV7KHGHWHUPLQLVWLFFRHIILFLHQWV5RIWKHILWWHGFXUYHVZHUHDOZD\VEHWWHUWKDQ
7KH LQWURGXFHG VWUXFWXUH VHQVLWLYH GHVFULSWRU ĬZDV FDOFXODWHG IURP WKH SDUDPHWHUV RI WKHPRGHO ,WV
YDOXHVZHUHSORWWHGDJDLQVWWKHOLIHIUDFWLRQRIFUHHSVDPSOHVLQ)LJ,WLVVXSSRVHGWKDWWKH,,,DQG,,,
VWDJHVPDUNHGDW)LJFRUUHVSRQGWRWKHSULPDU\FUHHSVHFRQGDU\FUHHSDQGWHUQDU\FUHHSUHVSHFWLYHO\
7KHVH UHVXOWVDUH LQJRRGDJUHHPHQWZLWK WKHREVHUYDWLRQVRI6.RED\DVKLHWDO >@RQ WKH VDPHFUHHS
WHVWHGPDWHULDO















































)LJ  0HDVXUHG K\VWHUHVLV ORRSV DQG QRUPDO PDJQHWL]DWLRQ
FXUYHVRIVRPHWHVWHGVDPSOHV
)LJ 7KH H[SHULPHQWDO SRLQWV DQG WKH ILWWHG QRUPDO
PDJQHWL]DWLRQFXUYH

%HIRUH WKH FUHHS WHVW WKH FHOO VL]H LV VPDOO DQG WKH GLVORFDWLRQ GHQVLW\ ZLWKLQ WKH FHOO LV KLJK ,Q
DGGLWLRQ WKHPDWUL[ LQFOXGHV D ODUJH QXPEHU RI GLVVROYHG FDUERQ DWRPV 7KHUHIRUH WKH FHOO ERXQGDU\
GLVORFDWLRQVDQGGLVVROYHGFDUERQZLOOVWURQJO\SLQPDJQHWLFGRPDLQZDOOVUHVXOWLQJLQDKLJKYDOXHRI
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
7KH FRHUFLYH ILHOG VWUHQJWK +F RI WKH VDPSOHV ZDV PHDVXUHG E\ D '& FRHUFLPHWHU 7KH KLJKHVW




VWXGLHG 7KH K\SHUEROLFPRGHO RIPDJQHWL]DWLRQZDV DSSOLHG IRU GDWD HYDOXDWLRQ 7KH SUHVHQW IRUP RI
K\SHUEROLFPRGHORIPDJQHWL]DWLRQJLYHVDFORVHGIRUPPDWKHPDWLFDOGHVFULSWLRQRIPDJQHWLFK\VWHUHVLV
ORRSV DQGQRUPDOPDJQHWL]DWLRQ FXUYHVEDVHGRQSK\VLFDO SULQFLSOHVXVLQJ ILYH ILWWLQJ SDUDPHWHUV7KH









IURP WKH LQLWLDO SDUW RI WKH QRUPDO PDJQHWL]DWLRQ FXUYH ,W LV HVSHFLDOO\ LPSRUWDQW LQ FDVH RI LQ VLWX
PDJQHWLF PHDVXUHPHQWV RI VWUXFWXUDO SDUWV 7KHUHIRUH WKHVH UHVXOWV FDQ EH XVHIXO IRU GHYHORSLQJ QRQ
GHVWUXFWLYHPDJQHWLFWHVWLQJGHYLFHVIRUFUHHSGDPDJHGHWHFWLRQ
$FNQRZOHGJHPHQWV
7KLV ZRUN LV FRQQHFWHG WR WKH VFLHQWLILF SURJUDP RI WKH  'HYHORSPHQW RI TXDOLW\RULHQWHG DQG
KDUPRQL]HG5',VWUDWHJ\DQGIXQFWLRQDOPRGHODW%0(SURMHFW7KLVSURMHFWLVVXSSRUWHGE\WKH1HZ
+XQJDU\ 'HYHORSPHQW 3ODQ 3URMHFW ,' 7È023%.05 DQG WKH 27.$
UHVHDUFKSURMHFW&.
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